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(54) DC-DC CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC-DC converter which 
can be protected against abnormality even if the normal output 
voltage is varied. 

SOLUTION: The DC-DC converter 10 comprises a DC-DC converter 
body 1 1 having a variable output voltage, and a protective circuit 12 
therefor. The DC-DC converter body 1 1 converts the power supply 
voltage Vi from a DC power supply 1 3 into an output voltage Vo and 
produces an output voltage Vo varying continuously depending on the 
voltage division ratio determined by a fixed resistor R1 1 and a 
variable resistor R12 in the DC-DC converter body 11. The 
protective circuit 12 for the DC-DC converter body 11 comprises an 
output voltage converter 14 comprising a series circuit of a fixed 
resistor R13 and a variable resistor R14, and a comparator A1 1 
having a non-inverted input (+) connected with the joint of the fixed 
resistor R13 and the variable resistor R14, an inverted input (-) 
connected with a reference voltage Vref, and an output connected 
with an on/off controller 15 in the DC-DC converter body 11. 
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(54) mmo^mi Dc-Dcrr^/t-^^sn 



(57) mm\ 

mm] mmommiiimtvxi,. m^ou 

Wli i D C - D C 3 y/^-^'^g^^fttSo 

DC-DC3y/<-^gSi oi±^ ffl;^ Vi 

lit, B.&mMl 3r>bl§41-ol;zi«,EV i 
{i, DC-DC3y/<-^?;$:#l lf^©@SfiKRl 1 

itt^o ttz. Dc-DC3>/<-^'*fti i©f*aia 

#SfeA* (+) ^satl£etR13t^^fij7LR14> 
mmmt. =t<omXf2 (-) :6^K*mffiV r e f 
^<0tt!;'3;S^DC -DC 3 1 rt(7);^y • :t 





[#fFif*©«i] 

- D C 3 y-'^- ^ t C - D C 3 *fr 

{*0«tg;a\ fyEDC-DC3y/<-^**rt(C^{tt. 
fuED C -D C 3 y/^-^^frrt^-sJtffiK^g > «ifa 

[0 0 0 1] 20 
[0 0 0 2] 

l^^-To DC-DC:3y/<-^?gg5G{i. DC-D 

5 3d^e«£-to««Smi±V i ^ffl^«)£Voilt^-t 
5t)OT$)9. *©{*»[Hlgg5 311. ffi*a/SVo^5> 
lltSfefeiR 5 1. R 5 2 t . S»«EV r e f t tti^ 30 

jgSiR 5 1 tSfiiR 5 2 i©m#J^itK^A 5 1 

SKA;^ (+) \zm.^K mmmrnvT e f ^s^iti^^ 

AsitDSfeA:^ (-) mm^n^. ttc. m^A 

5 l(Dlii^liDC-DC='yy<-^ 5 1 tglt^tlOo 
r^7)J:5^i«fi^cl;^3l^T. Vr e f >Vp (=R2-V 
o/ (R1+R2) ) >*5J;5irl^«:EVr e f ^ 
K^LT*3ft{l. f5fbr>©Mti^J: 9tii^«EVo/jSt 
ft LT. V r e f < V p t tlofzm^iat. JtKSffA 5 40 
It^tykfi^. DC-DC3yA-^5 liiii^^^ff 

[0 0 0 3] iI5{r. f^^fcOgiJODC-DC^y/^-^ 
ii««-/T:-to DC-DC3y/^-^gS6 0(±. DC- 
DC3>-/<-^*l*6 1 t^^^«»t5ft»lH]g6 2 
ki^htli). DC-DC3y/<-^*ft6 ICi. E»l« 
S 6 3 ;6^?)^41-5SM«EV i Srffl;^«EV o irS* 
-r5t®-C-fe'5. i(DmmnQ2lt. ffi*«EVol: 
33\E-t5lfifeiR 6 1, R 6 2 t , ii'lElPllEV r e 

f h i tti^BE V o /l^i^E § ftfc^E«E V p > SrJt« 50 
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LT, ^(Dmm:hkLxm^m^A6 1 s-ie 

S^mEVr e f 1 ti^E«EVp tSritSLT, ^© 
mirBit) k LT#5ifctS^A 6 2 i . itgSA 6 1 kit 
m^A6 2(Dk'hht^-M^*ykfS:<>tzm^\Z. tiiti 

■t^mn^M^oRe kf)^bfi^o ^lx. mUR^i 

kmSiR 6 2k(DmmM.ii'rm^A 6 1 (DffMMXt} 
(+) Si^itf^SA 6 2 oseA;tJ (-) iz-W&^ii 

2)0 4fc. iiSES*'lEV r e f h ifiim^A 6 1 <7) 

SeA^ (-) i::, ««E»«EV r e f 1 asjtgn 
A6 2©#SfeA^ (+) ligM^riS. ^fjiis its 
^A 6 1 mi^m^A 6 2 ©fflj'jiiiiafiiiiiKo r e © 
A;^t::«i^$tv, ^aft[HlKOR6(Dffi;^ittDC-DC 
3y/<-^*#:6 itrg^^tiSo rroip'ilf^f-Js 

V^T, IEtB#<75ffi;^imEVo^5 [V] , ffi«[5]K6 3 
©SSR6 1%4 [kQ] . ffioiR6 2^1 [kQ] , 
ii«ES*€EV r e f h ^ 1 . 1 [V] . ?imE£¥ 
IffiVrefllrO. 9 [V] kt i> k . 'Et^(Djiim 
mEVpttl [V] kfl^. Lfzi--oX. 5>EttEVp 
[V] (Dm^\Z\t. im^AQl. mMA&2k 

h \z.iry kfi^. ^ro^*. mmmm R e ifity k 

faifz^. DC-DCny/<-^*|^6 KlIE^iCiift 

1--5o Lt^Ltif^h. Mfe:6^©m^i::j;i9f±l*mEVo 
;i5iEtfi#©+ 1 0 [%] . fooiMi-iO [%] i^A±^ 

fttfcm-a-ttt. 5>EmEvp;^n. i cv] tA±. fe 

?)^^tt0. 9 [V] likTkfl^. \mmA&l. A&2 

m^tfii^-M'^ty kf£i>o ^aftEii^o 

R6titykf£i>tzlb. DC-DC3y^<-^*^^6 1 
~2 0%JilrtT-ffittll]^^^#< =t5i^Ktt-Cfc5o 

[0 0 0 4] 

^m^^mti"^^ ^ i D c - D c 3 y/N' 

ffi^«E/j^MtmEi:-fe o T t . ^ ©ffilEI^BSftf^-^ 
T. ^OS^. DC-DCny/<-^g**»«Lfc3 

y t° ^ — ^ /"^ if- 3^ SS)f^ ^ e L 9 . #^ 3^ M < 4 5 

[000 5] H 5 (omm^'k^rMm o 
3-10 [v] k. mti'k^z.ki3^^mflTyc-Iic 

^SE»€EV r 
e f 1 IrO. 6 [V] OT. ii«ES?«EV r e f h 
^2. 0 [V] l^±!-KS-r5li>S3^&Oc LS^L**^ 
tti;^«EVo*S5 [V] ©S^ttt, 5>E«EVp 

(11 [V] kfin. \mj±nm^^x-Ao%^j±. ii« 

E©S^T+i 0 o%iii±, tH:^l:EVo;a^Mt:L7^v^ 

-^©CPU^SR|t,{^^g- L. ii«E(DS^t[j;, C 



(3) 
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PU©##tfi< tTL4 5=> 

[0 0 0 6] ifwm. cfc 5 fifm^.^M9z-t^fz. 

[0 0 0 7] 

^^Mb $ *5 r t pi|g;SD C - D C 3 y /N'- ^ *ft i 

mT^c-Dc^y^^-^t^w^m-f^mmnt-h-h lo 

?ie5DC-DC3y/^-^g*-c-fcoT, KrffiDC-D 
^ff-r 5 r 1 1 J; 19 ^41-5 ^>EIIJE t 1 ©it 

[0 0 0 8] tfc. mE^^ElEta^'tEi^M:^- 

mzi^^mM-h^. iiEDc-DC3y/<-^*l^rti::ia 

Phfl^. mDC-DC:3y/<-;?*#:i^(0WiEfifeT: 

tmmMm(D^mmkmwi^^xmit^^^ 20 

[0 0 0 9] *%|gODC-DC3y/N-^gt(riix 
(f, DC-DC3>-/<-^*f*/5^t.©ttl;^'t)db^. ft 

(Dm:hM.Bi!>mtLXh. l£n^(Dliitims.k%tLtz 
X\ DC-DC=ty/<-;?*:ft:<7)»)f^SrffJJ:$*5wi: 
[0010] 30 

imommmm] mmi^mix^mcon 
A--^imm(Dmi(^nMm(Dmmi^^i-o dc-dc 

|g7iDC-DC=!y/<-^*^i^l 1 -tcODC-DC 

[0011] DC-DC=!>'/<-^*f*l 1 11. tt9ft€ 
■f^iOT', ^(Diatsm&V olt. DC-DC3>'/^- 40 

rtoassfeiR 1 1 tmmm&x'h?>-^ 
mmiR 1 2tx9ki^6^zitizjt^zxmmzmt-t 

[0 0 12] Witin&^^l 4it. HSffi^R I 3 i 

{iJ:'?«fiK$tt, ^(Dm.mmmit. dc-DC3://<" 
^*figi-5aSSSiR 1 1 i^J-EffifeiR 1 2 
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ffifeiR 1 3 t^^fifeiR 1 4 t®KM.tSl, JtggA 1 

i<o#seA^ (+) imm^ti. ^com^Ai i© 

KteA;b (-) iax »«EVr e f ^Sg^SilS. 
[0 0 13] ^fc. ifcl^HAl StFDC-D 

DC-DC3y/<-^*ft:i ll^©:ty • :t7fiJilSll 
5 irg^Stl-So 

[0 0 14] $ DC-DC3^^/<-^*#l 1 
T% BSiSaR 1 1 ir^lSSiR 1 2 >©m#-!i. R 
Sry^Al 2©Rfe7.^ (-) tg^Six. ^COR^ 
Al 2 (DWRmAtS (+) iCi±. ayhn-;H 
EVc on;43;gig!$ti5„ 3>hn-/i'^EVc 

0 n i4«tp«EV r e f i 9 ^T{S< i 5 

tl5o DC-DC=iy/<-^?*f*l Itt. R^T 

^T^Ai 2©MA;^;65#t</i5j:5(-SWStt5o 
[0 0 15] r©ofc5^i«fi^^^^3V^T. M:SSIA11 

ii. mmn&vr e f tiatimEvor-tii^mE^^ 

1 4<DBSgSiRl StWtfiSiRl 4irJ:'9^E$ix 
fc^ESlVpt^ltgJL-C, ^(Dm^Btlttio 

Id 0 1 6] iLX. DC-DC3y/<-^*^^i irt 
os^sttR 1 1 tmmm 2i^iD@tsfeiR 1 3 1 

i^L<. DC-DC3y/<-^*ftl irtcwtSfet 
Rl 2tfta[H]gSl 2rt©pr^®^R 1 4 t^lftSir 
-cmt:**5wi:tJ:i3^t< LTi3< i^ElEV 

[0 0 171 tfc:6^oT. mnmUt, DC-DC^y 
iF^oPlry^Ai 2 0MA;'3;S^tt< 
f£i> (Vp=Vc on) J;5l-|lJ»§tlv Vref/ 
Vp>l t^i^fc^. it^SlAl lii:tyk^i:'0. DC 
-DC:ny/<-^*ftl IttlEtlrilfttSo 

[0 0 18] Lij^LflfS^b.. i^hfj^O^ntm^tX. 
Vr e f/Vp^l t/iSir, itl^SlA 1 li'^tykfi 

10. ty- tyum^i 5iity^m^mmi-i>. 

fe^. DC-DC:3y^<-^'*ftl l(4i)ffS:lf±1- 

[0 0 19] -ti(±. iEt!!#©tti;^l;E©7vt 

■^T . ^J-ESEV p tS^mEV r e f >©J±.©xt $ 

cD?^x\ DC-Dc^y/^-^'^ft^i 1 ©ijf^Sriijfti-e 

#5Ct2r:^L'CV^o„ Vp=Vcon=V 
OXR14/ (Rl 3+Rl 4) kr£^tz!i). lEtBfO 
fi!;^mE©7Ct $ S-M^.* < D C -D C 3 
1 III. ]Et^©tti;^3mE(DV r e f /Vp^miOtB 

:tf«Ei)s^feCfc»-g-ti±. DC-DC :^y/<-^*fti 
i«ff±1-^:iii^'i5o 

[0 0 2 0] m2\z^ mm^mDc-Dc^yy^- 
^mw.(DB2(Dmmm(Dm^mi^^i-o Dc-Dc=iy 

/<-^?gg2 0 (4. tii^€Elrtft$-ii:S r t bjHtj: 
DC-DC3y/<--^*#:2 1 i:. ^©DC-DC^y 
y<-^*#2 1 ^ft^-t5f-«)©ft»iIiS2 2ki-h^ 
5= 



(4) 
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[0 0 2 1] DC-DC3 W^-^*ft:2 Hi. UWim 

^mmmx'hi,-s!^mmR 28 1 x-m s^s jttjs 
zxmmm^mitt^. 

[00 221 -t^lioh. !il^«E V o i^m^mSiR 2 
1, R2 2iiJ;"9i^i±$ixfc5^ff«EVp =iyhu 

-/i-mEv con mmMmiR 2 7 > ^'Iskr 2 s > 

[Cj;i9^E$ixfi3y ho-/i.«EVc 0 n' >»s^L 

5„ ay hD-;umEVc on' tmi\:ti>t. t<0^ 
y h D -/pm V con' \t'^ip^X'^]£nSN p 

{bL. -toe*. otmt-r^ztKfi-^, 

[0 0 2 3} tfz. DC-DC3y/^-^?3^#:2 KOIS 
2 5 fc. itK^A2 1 h-h-hflh. 

[0 0 24] mwEmm2A\t. m-mm2z. 

R 2 4 i;i^fe?i5tt?W}c j; ^(0%jm 
mt. DC-DC3y/<!-^?*^^l llr«^£-r5B^S 
SiR2 1 hmWiR 2 2 t*^b7i2)ia?iJ[Hlg§iiM?iJ{:: 20 

Src^tlSo g^}£feiR2 3 iS^fil7iR2 4i 

©itii, @£S5iR2 1 i:HgfifeiR2 2i©M:t#L 
<^.e5J:5[-lSt$tlOo xLX. @/£l£fetR2 3. R 
2 4 i ©m^li^ \m^A 2 1 ©#SteA^ (+) i;: 

[ 0 0 2 5 ] S*ltE^ilS2 5 li. B^iSSiR 

2 5 i^tfiSi*®t:-fe?>WtlgfeiR2 6 tA^fct^Sit 

6t©m#js. itKHA 2 1 ©Ste7.73 (-) 

^il^o 30 
[0 0 2 6] it«^A2 l©tti7]. X'JDC- 

DCny/<-^*^2 irt©KMTy:/A2 2©tH;^ 

[0 0 2 7] *fc, DC-DC3y/<-^'*#:2 IPl 

-r\ mw.mjiR 21. R 2 2 ^^ryy'A 

2 2©SliA* (-) tgMeiX- ^rot^^Ty7'A2 
2(7)*5t7v^ ( + ) iCtt, B5E}Sl7iR2 7iBltfifei 
R 2 8 i:©m#J^Ssi$7t. "^rtftftR 2 8 > 
K t 0 W t y h n -/k«E V con ^Sg^ 40 

So 'fejj^ = > h D V c o n \fmms.mm 

2 5C^«$tl5S««EVr e f J: iJ^Tfi< t^^S i 

[0 0 2 8] z(r)totmmzi5\.^x. m.mA2i 

•a. »«Emii2 5 PI^B^fifeiR 2 5 i "I^Srn 
R 2 6 t©Jfe^SSitfcSP«EV r e f ' fflTj 
mEVo;§Sttl*«Etife^2 4cDHSISS[R2 3. R2 
4[Ii^53^E$.^fci3\E«EVp' tSrit^LT, ^© 

[0 0 2 9] ^uT, DC-DC3y/<-^*ft:2 1 50 



rtoBSffiKR 2 7 t , S*«Etmil 2 5 rt©B^fi 
StR2 5 i:lr#L<. DC-DC =i y/^-^*#:2 1 
P1©WXfifetR 2 8 i . S*«E^^2 5 rt©T5Jte 

*5 < i: . ^E«E V p \mtsmE.w o (omti^Jt zxw 

itt6i)\ SP«EVr e f ' t ffi*«EV o ©t^tt 

fsc-csfb-rs. ■r^ibh'^&mmvptmtmmx 

mt-tifz^. 5>El;EV p i:S*mEV r e f ' >© 

[0 0 3 0] Lfc3^oT> iEtSfl^lli, DC-DCny 
/<-^?^:^2 lrt©^lTyyA2 2©»A*;5^tt< 
^^^■5 (V p = V c o n ' ) i 5 {CiW^iX, V r e f ' 
/Vp>i ir^iSfcfe, )mMh2l-b^tyhfl'0. D 
c-DC3y/<-^*^2 1 iJiE^fiijjf -rSo 

[0 0 3 1 ] hfj-Lfli-ih. nht^(D^ti^^'^LX. 
Vr e f ' /Vp^l t/^-Si. ltt^A2 l^^J^yt 

©^*, DC-DC=3yA-^*^^2 i(±iif^^f#±1- 

[0 0 3 2] ^tt«. IE^i^©ta;^mE©:^#$tft# 
-t-fs :»-EmEV p i SlimEV reft ©Jtro^fc t 
$©;^1:\ DC-DC3y/^-^*:f*2 l©i)f^4-SJffll 
T't?)li:^^L-tV^5„ 1-^ctt?t>. Vp=Vcon' 
= VoXR22/ (R21+R22) tT^Sfefe. 3Et 
^(Dmn&<Diz t $ H«jfc < D C - D C =3 y ^ 
*«:2 1 IC. IEt^©tiJ;tl«E©V r e f ' /V pffiJi 
±©tti;^IIEi5«4Lfci:#. DC-DC=iy/<-^?* 
W2i\tW±-nz.h\ztih. 

[0 0 3 3] mi^ftioK. mwiw.2(D%Mm(D 

}cft#i^-f. ttl*«EVo^5i-ELT^4Slt5^E« 
EVp tSipfl;EVr e f i:©it. fcsv^tt. 5J-Ei:E 
V p hWm&V r e f ' tr-^(-{*oaig^«^-CV^ 
■5fci!), iEt^©ffi*mE:5OTLTt. DC-DC = 

y/<-^3fcft:ic^41-?)«E/5\ IEt^©ffi;'3lE© 
(S?«Ei:5^E«E>©it) fflil±(r/£of::t#{C. 
D c -D c =^ y^- ^ **©l)ff o zhi^X' 

[0 0 3 4] L/c^^oT. [lli5:t/H2t^LfcDC- 
DC3y/<-^^»4, «SmE®«^;5^£'S'te3Vt^ 

[0 0 3 5] list. *^BJt#5DC-DC3y/^■- 

^'SEo^sw^MilcislKii^^-ro DC-DC3y 
^<-mW. 3 0 (i. tti7J«Elf^ft$ir5 i 
DC-DC = y/<-:5'*ft:3 1 ^©DC-DC=!y 
/^-^*{$:3 1 ^^«-r5fcfe©^%aie]^3 2 t/S^fe/i 

So 

[0 0 3 6] DC-DC3y/^-^*ft:3 Ifl, WMM. 
MS 3/j^P>^41-5«««EV i ^ffl^EEVo [i^* 



^^fcSS®^EfifelR 3 3 k (k = l~n) r^y^ 
/Wt^Ci'9tiJiILTS^(D;^^5'^SWl k (k = l 
~n-l) T'«'9^x5::>T-#fe*t5l£ftt. 

^'jiW.Mz.mzxmWx-c-Wiyjf^o sfc. dc-dc 
3 y/<-^ 3 1 ©Sams 3 2 14. )^-nmsjSMM 3 5 

it^liA3 1. A3 f^afoH^ORl >A^6 
[0 0 3 7] ffi;^;mEtmS3 5l4. H^I£ftR3 3t 10 

ESfeiR3 4k (k = l~n) i:;i^^jS5iI?iJlHl?&{ri 

^Ittfife^tl. ^©tJlJlHl^tt, DC-DC=!>'/<-i5'* 

* 3 1 l:«nlt5@^SoiR 3 1 h ^^ffift^S 3 4 t 

^R 3 3 i ^mmm 36 1 mmMJx m^A 3 

lOl^SteA;^ (+) S0=Jtl^^A3 2cD5teA;fj 

(-) mm^hi. 

[0 0 3 8] iimUlPmEV r e f hi^it^m 

A 3 1 (Dm?^iJ (-) i'^ mmmmmms.v r e f 1 20 
/i^jt^^A 3 2 ©i^steA;^ (+) izmm^ti^o 

[0 0 3 9] ^h\Z. it^^AS im^m^A3 2(D 
OR lRUm^7y^A3 3(Diiitl\tDC-DC=^y/< 

[0 0 4 0] ttz. DC-DC3y/<-^*fi^3 Irt 

X\ H^fiftR 3 1 1 ^t^SlrC^l: 3 4 t <Z)g^-#Ji. 
DC-DC3>'/<"^'-*f*:3 lrt(DK^TyyA3 3© 
(-) izmt^h. ^(DmM7y^A3 3(DW 
5e7v^ ( + ) il!4. ::^>hn-/Hi±Vc on^i^ggE 30 
StiSo 3 y h n-;wmEV c o n !±^«J±£¥ 

SEV r e f 1 tiii;E£»«ffiV r e f h iOK^lit 

[0 0 4 1] Z(Di:ofJ:mmziS\^^X. itS^ASl 

ii. ii«ES*«EV r e f h > ttl^«EV o ^5^^:^^ 
EtmH 3 5 t j; ^) 5^ES f.fc^^EmEV p t ^itl5 L 
X. iom^lh^ti-^. itKgA3 2!i. ?t«ES* 
e f 1 i^E«EVpt%itgLT. ^©S^ 
ffi^i-rSo i^SlnS^OR 1!4. jt^gA3 1>itg 
^A3 20if*5b^f^-;&a^;^-^t?iofr#-g-l^ffl:^1- 40 

[0 0 4 2] -^-tT, DC-DC3>/<-^**3 irt 

©H^fifeiR 3 1 tl^SllSg 3 2 rtWH^lSKiR 3 3 > 
C^L<, DC-DC3y/^-^**3 IPIO^^EiSfet 
R 3 2 k tf*ailI0 3 2 rt©5}-Egl7iR 3 4 k > Sr^L 
< DC-DC^y/N— ^:^ft:3 1 rttOX^ yf-SW 
Ik (k = l-'n-l) timm^3 3m:^4 y^S 
W2k (k = l'-n-l) i:3riI»S*-C^{k$it5 
t . 5>E«EV p >«SE»*«EV r e f 1 tOJt. 
RV'^j^mmmv p tiil;EX*SEV r e f h > ©ita^ 50 
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[0 0 4 3] LtcfAoX. lEt^lZlt. DC-DC 

7<—^:^^3ip^ff)mm7yyA3 3 0m7^tii}mL< 

^•5 (Vp=Vcon) J;5i-S!l»$ixVr e f 1/V 
p<l, Vr e f h/Vp>l jtRSA3 

1, A 3 2 t /fe 9 . DC-DC=jy/<-^'**3 

[0 044] Ltj-^Uiffih. mbt^O^'Sfj'mtLX. 
V r e f 1 /Vp ^ 1 fcolMlV r e f h/Vp g 1 
>*-5t. M:g||A3 IfeSVMjtfc^SlAS 2^ST>i 
iiO, iia»liKORli4#yt/£5c ^©Sf:, 
•;r7SI»^3 7;65i-7;bc«^MU DC-DCny 

[0 0 4 5] rti!4. lE^^©Jil;^iS:E©:fctS['ftff 
•irf. ^^E«EVp i:S«ES?«EVr e f 1 i©it 
©:ict§. fcSVM+^^E'tEVp i:ai:ES*'tEVr 
e f h i:©Jt©xt DC-DC3y/<-^?*ft:3 
1 ©tt^^SJil-r-t 5 C t LTV^So 
[0046] ^ 3 ©^ilfiWDC -DC 3 y/<-^iSt 

EtT^4S*55^E«Ei^mES?mi©it. h 
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(54) DC-DC CONVERTER 

(57)Abstract: 

PURPOSE: To reduce the power consumption when waiting for 
operation, using a control signal, in a power unit used for each kind of 
electric apparatus which has an operating function. 
CONSTITUTION: The power consumption of electric equipment is 
reduced by adding an output voltage adjusting circuit 1 1 , which can 
identify an operation waiting mode by control signals and change the 



output voltage setting value by the control signal, to an output 
voltage detecting circuit 6, and lowering the output voltage when 
waiting for operation. 
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(54) STABILIZED DC POWER SUPPLY UNIT 

(57)Abstract: 

PURPOSE: To provide the stabilized DC power supply unit having 
high reliability, which can set arbitrarily magnitude of a reset 
detection voltage in accordance with the circuit configuration, and 
does not cause remarkable deterioration of a characteristic of a 
battery, even in the case the battery- is used as an input power 
source. 

CONSTITUTION: The unit is provided with an external resistance part > 
1 0 consisting of plural resistances subjected to outside connection to 
an input power source part Vin, and a reset signal output part 1 
containing a comparator CI for comparing a divided voltage of the 
external resistance part concerned with a reference voltage Vref2 
and detecting a reset state. 
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Abstract of 
Japanese Utility Model Patent 
Application Publication No. Heil-143285 

Publication Date; 
October 2, 1989 

Title of the Invention; 

Power Supply Circuit 

What is claimed is; 

1. A reset function included stabilization power supply 
circuit, comprising: 

a detection circuit configured to detect if an input 
voltage decreases to a level less than an output voltage; 

a first reverse leakage prevention use transistor 
arranged between an output terminal and a connection point 
connecting an output voltage setting use resistance and a reset 
voltage setting use resistance and configured to be turned on 
and off by the detection circuit; and 

a second reverse leakage prevention use transistor 
arranged between a base of an output transistor and a connection 
point of an output of a differential amplifier and configured 
to be turned on and off by the detection circuit.^ 
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(54) VOLTAGE REGULATOR 

(57)Abstract: 

PURPOSE: To reduce the overshoot and the undershoot of an output 
voltage generated at the time of switching the output voltage by 
giving a delay to an external signal for switching the output voltage, 

and switching stepwise the output voltage. 

CONSTITUTION: The voltage regulator is provided with a reference 
voltage circuit 1, an error amplifier 2, an output transistor 3, and 
resistances R1 , R2, and also, a resistance R3 is connected in series 
to the resistor R2, and a resistor R4 is connected in series to the 
resistor R3. Also, it is provided with a transistor Ml in which an 
output voltage switching terminal is connected to a gate, and a drain 
is connected to the connecting point of the resistor R2 and the 
resistor R3, and a transistor M2 in which a delaying circuit is 
connected to the output switching terminal and the output of the 
delaying circuit is connected to a gate, and a drain is connected to 
the connecting point of the resistor R3 and the resistor R4. In such a 
state, the delay is given to an external signal for switching an output 
voltage, and the output voltage is switched. In such a manner, the 
overshoot and the undershoot at the time of switching the output 
voltage are reduced. 




@ H 3^ H #S= It (JP) ®#ffpaiMi^M 

@^il#fl^^# (A) ¥3-158911 

©Int. CI.' mm^ fr^mm^n m^m ¥^3^(1991) 7^ se 

G 05 F 1/56 3 1 0 D 8527-5H 



msm^ ^mm mimo>^ 1 i±5M) 

®W m ¥1-300011 

@Bi m ¥1(1989)11^170 

®m m ^ m m % smmmismFeTgsmi^ -fe-fn-m^xii^^ 



^ » « 

1 . mmozm 

E *s •BT $ . c M 0 s * 7 i/ I c ft s n 

tfc#;W7--5? • if a. 
3 . ^ffitDS^aiiKSi^ 



^4=i^-^'-ffliglSH%»2al=»T.S 
Sftfc«Efct. KSlflSS 2 -CttK* n. !jB:f3t- 

9/Jv*ltntf. S«Jt«g 2 fflSB^tt® < 4: 0 . 

myj h y > v f 3 A-{ 7 XV , 

R. fcR. fcR. *>e>a»)tbsnfc«E*«. sw 

«Ei»)SWiltth9'>y;J,i'3«:S<A-f7;i. 



—65— 



2 



1,^ *> iC ■): o T to 0 S A . 

-k-^TSt (1) . & (2) fflJ:^C<C-S. 

VooT.= (R. +R. ) /R« XVr.r - (I) 

V .UT.= {R.+R.+R.)/{R«+R«) 
X V - C 2 ) 

cc-c. R. . R.. R»tt. *n-enii2S 

0«taR. . R. . R. ©ttTfeOV,., (4. S 
ip«EBM I ®a3?3«E«r*4. *fcS (1) 

A-CUfc^FfflV.ar -CfeO. 3* (2) tt. BtHi 

CD V OUT r S> -5 . 

C 0 J; ^ iC . h^^yx^-M, %0N. OFF 

S 4 . 



3-158911(2) 
9 ag*s fc «) . !i!?]«Eic^sfe-re>*- 

e B i; U . Hi ^! «EE *5 W S *' ;w t - ^ • U ^ 
p _ ^. _ C £ tv-r . ffi^iSffWOJgi-lSro^-A 

— - i^i. — h'(-T>y — ■ U s. — h O) 'h^ ^ 1^ 

jtftrwcfct. ai^j^EfeWogsAa^tse^tc 
asiiicL. ai?3«E%si«Mtc«o»A4 i 

a tC L fc . 

[«ttM 1 ) 

R, . B. {iS20tra»Tfc«. - (4-1) 



R . + R , = R t - ( 3 ) 

A i: agsB 4 %ao B i: . a!?3«?' 

6©«EVoi,T CD«E»}BSI%» 3 HKiSf . 

ftttR. ESUCffittR. *8«U. SR. C 
il5i)IC»8tR* =S:fe«f.5. ffifit R . t R < ©fi 

iis: (3) ^MSts^-iK^st-s. setc. 

> 4 ffi tt R . t R . o c i^a u fc h 5 > y 
;?.^M, t. ai:>3«Eei 9 ft AMl^^casSB* 

-f >%»titR. i: R. t- 5 V 

(1) T^-JteniWEtcft*. ■s#A*«. 

VouT i±. BfffiATWK. a (4) T#A5.n4 
« E (C 4 . 

VouT = (R. + R> + R» ) / (R. + R. ) 

XV,., - ( 4 ) 



(2) T-^A ena VooT.i: 3aK*>. -tiiJ;!) 
<E4J:^ii=»a:R. ©ttiSSt*. 

^ B *W\ -r • u ;U *> 6 a — • u ^ )l^iz9} >) ^t> 

at. VouT {±a C2) T#xe.n^.«E(c<£^. 

(a ( 3 ) J: 0 ) . 
zmm. TV*"- - ->i-hAV, 14S2H© 

mm 4 . &u. ffifitR. . R = am I mtm^r 

* 4 . - ( 6 - 1 ) 

R.+R,=R, -"(5) 
mAmtO. ai*«E«r«3 9 «A 5 © 

e^A taissH^jio fce#B fc. aj*«^6 



iz 9} >) » b i> t V our a . mtss A T m IS . a 

Vo«T= (R. + R.+R.)/(R.+R.) 

X V r.. - ( 6 ) 

*> . c 0 * - A - - i/ J. - s c J: -D r V o UT 
(1) ■c^A6n^>VcuT,i:ragg*'. -f-nio 

fg^A*sSSBIS4 ?:a-5T^B!ATac, « 
^Bi>ia- ■ U'^ A^ip ^ l\ ■( ■ t"<JbC«JO«fo 

stVo.T ttsc (1.) ?^JL e.n4«Ec<c4. 

m 0} ■» A, T - i> • \y if ^\^-9 ~(D-=t->^- ■ •> 



3-158911(3) 
(5) *^s-r-5J:-5t:as-r^.. 

^ffiSiR. tRr 0mm.^.izm^v tz i- 7 > X 

jKA-7--y-U4^iL'-S'-rolHllSB. »20ii 



7 8 

BJi © :r - A- - • -> i - h % «! A =J< r - y • u 

« E & )K la T? * 4 . 



1 • • • «»«Ee» 

2 • ■ • 

3- • ■ w.-h h ^ X 

4 • • ■ iiiSEB 

5 • • • aj*«E« 9 

6 • ■ • aitim=F 



« ± 



tBBA -t! -f 3 - « III » St sSe a 
ft«A #a± « « Si) 



mmW- 3-158911 (4) 




—68— 



3-158911(5) 



—69— 



